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(54) FAUCET APPARATUS

(57) A faucet apparatus includes a rotating operation
unit that rotationally operates water spouting and shutting
off operations, and a flow adjustment operation and a
temperature adjustment operation of hot and cold water,
an acceleration sensor that detects an attitude and a ro-
tating movement of the rotating operation unit, and a con-
trol unit. The rotating operation unit moves without strid-
ing across a horizontal plane at a time of performing a
rotating operation from a first operation position to a sec-
ond operation position around a predetermined rotation
axis in the water spouting state. The acceleration sensor
is set in a state where a rotation axis at a time of rotating
within a predetermined plane in response to the flow ad-
justment operation and temperature adjustment opera-
tion of the hot and cold water does not coincide with a
gravity direction axis.
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Description

TECHNICAL FIELD

[0001] The invention relates to a faucet apparatus, and
particularly relates to a faucet apparatus configured to
spout and shut off hot and cold water with an adjusted
temperature and flow rate.

BACKGROUND

[0002] As a faucet apparatus that spouts and shuts off
hot and cold water with an adjusted temperature and flow
rate, there has been conventionally known an electroni-
cally controlled faucet apparatus having an operating unit
for operating a spout water flow rate and a spout water
temperature of a faucet, an operation detecting unit that
outputs an attitude of the operating unit as an electric
signal, a flow rate adjusting valve that adjusts a spout
water flow rate, a temperature adjusting valve that ad-
justs a spout water temperature, and a control unit that
drives the flow rate adjusting valve and the temperature
adjusting valve in response to an output of the operation
detecting unit, wherein the operation detecting unit in-
cludes an acceleration sensor that detects the attitude
of the operating unit, as described in Patent Document
1 (Japanese Patent Unexamined Publication No.
2009-97222), for example.
[0003] In the conventional faucet apparatus described
in Patent Document 1 like this, a so-called joystick type
operation is possible, which rotates an operating lever
that is the operating unit in multiple directions around a
fulcrum, and the acceleration sensor contained in a distal
end of the operating lever outputs an attitude such as a
tilting state and a rotating state of the operating lever to
the control unit, as an electric acceleration signal.
[0004] Subsequently, the controlling unit receives an
acceleration signal outputted from the acceleration sen-
sor, calculates an angle of elevation in the vertical direc-
tion and an angle of rotation in the horizontal direction of
the operating lever, drives at least either one of the flow
adjusting valve and the temperature adjusting valve
based on the angle of elevation and the angle of rotation,
adjusts the spout water flow rate by the flow adjusting
valve, and adjusts the spout water temperature by prop-
erly mixing hot water and cold water by the temperature
adjusting valve.
[0005] Here, in the conventional faucet apparatus de-
scribed in Patent Document 1 mentioned above, the ac-
celeration sensor provided in the distal end portion of the
operating lever detects an acceleration that acts on the
operating lever based on the gravitational acceleration,
so that in the state where the operating lever and the
acceleration sensor perform a rotating movement within
a predetermined plane that tilts with respect to the hori-
zontal plane, for example, the acceleration sensor can
detect the attitude and the rotating movement of the ro-
tating operation unit based on the change in the gravita-

tional acceleration acting on the acceleration sensor.
[0006] However, in the state where the operating lever
and the acceleration sensor are stationary within the hor-
izontal plane and in the state where the operating lever
and the acceleration sensor are rotating within the hori-
zontal plane, the acceleration sensor cannot accurately
detect the attitude and the rotating movement of the op-
erating lever, because the acceleration sensor can detect
only the gravitational acceleration, and cannot detect the
change in the gravitational acceleration in both the states,
and there arises the problem that it is difficult to perform
accurate flow adjustment operation and temperature ad-
justment operation of hot and cold water by the operating
unit.
[0007] Moreover, the acceleration sensor is provided
in the distal end of the operating lever in the conventional
faucet apparatus described in Patent Document 1 men-
tioned above, and therefore the acceleration sensor can
be easily influenced by vibration and the like from outside,
and easily generate noise such as a disturbance of the
acceleration signal, so that there is the problem that it is
difficult to ensure detection accuracy of the acceleration
sensor.

SUMMARY

[0008] The present invention is made to solve the
aforementioned problems, and has an object to provide
a faucet apparatus that can prevent a problem of being
incapable of accurately detecting an attitude and a rotat-
ing movement of an operating unit because a gravitation-
al acceleration acting on an acceleration sensor does not
change even when operating the operating unit, and can
accurately perform a flow adjustment operation and a
temperature adjustment operation of hot and cold water
in a water spouting state.
[0009] In order to solve the aforementioned problems,
the invention is a faucet apparatus configured to spout
and shut off hot and cold water with an adjusted temper-
ature and flow rate, the faucet apparatus comprising: a
hot water passage configured that hot water is supplied
from a hot water supply source; a cold water passage
configured that cold water is supplied from a cold water
supply source; a faucet main body configured to mix the
hot water and the cold water that are supplied respec-
tively from the hot water passage and the cold water pas-
sage; a spouting portion configured to spout hot and cold
water mixed in the faucet main body; an on-off valve con-
figured to open and close a flow passage at an upstream
side of the spouting portion; a rotating operation unit pro-
vided rotatably to the faucet main body, the rotating op-
eration unit being configured to be capable of a water
spouting and shutting off operation that switches the
spouting portion to a water spouting state or a water shut-
ting off state by performing an on/off operation of the on-
off valve by performing a rotating operation, and the ro-
tating operation unit being configured to be capable of a
flow adjustment operation and a temperature adjustment

1 2 



EP 3 309 307 A2

3

5

10

15

20

25

30

35

40

45

50

55

operation of hot and cold water spouted from the spouting
portion in the water spouting state; an acceleration sen-
sor provided in the rotating operation unit, the accelera-
tion sensor being configured to rotate with the rotating
operation unit in response to the rotating operation of the
rotating operation unit so as to detect an attitude and a
rotating movement of the rotating operation unit; and a
control unit configured to control on and off of the on-off
valve based on detection information of the acceleration
sensor, wherein the rotating operation unit is configured
to move without striding across a horizontal plane when
a rotating operation is performed from a first operation
position to a second operation position around a prede-
termined rotation axis of the rotating operation unit in the
water spouting state, and the acceleration sensor is set
in a state where a rotation axis of the acceleration sensor
at a time of rotating within a predetermined plane in re-
sponse to the flow adjustment operation and temperature
adjustment operation of the hot and cold water does not
coincide with a gravity direction axis, so that rotation of
the acceleration sensor within the horizontal plane is
avoided in the water spouting state.
[0010] According to the invention thus constituted, the
rotating operation unit moves without striding across the
horizontal plane when performing a rotating operation
from the first operation position to the second operation
position around the predetermined rotation axis of the
rotating operation unit in the water spouting state, and
the acceleration sensor is set in the state where the ro-
tation axis of the acceleration sensor at the time of rotat-
ing within the predetermined plane in response to the
flow adjustment operation and the temperature adjust-
ment operation of the hot and cold water does not coin-
cide with the gravity direction axis, so that the problem
that the acceleration sensor cannot accurately detect the
attitude and the rotating movement of the rotating oper-
ation unit, because the acceleration sensor rotates within
the horizontal plane and the gravitational acceleration
that acts on the acceleration sensor does not change,
even when the rotating operation unit is operated, can
be prevented. Accordingly, the flow adjustment operation
and the temperature adjustment operation of the hot and
cold water by the rotating operation unit can be accurately
performed in the water spouting state, so that operability
can be enhanced.
[0011] In the present invention, it is preferable that the
predetermined rotation axis of the rotating operation unit
includes a first rotation axis and a second rotation axis,
the acceleration sensor is configured to detect an attitude
and a rotating movement of the rotating operation unit
on the flow adjustment operation of the hot and cold water
by the rotating operation unit being rotationally operated
within a first plane around the first rotation axis in the
water spouting state, and the acceleration sensor is con-
figured to detect an attitude and a rotating movement of
the rotating operation unit on the temperature adjustment
operation of the hot and cold water by the rotating oper-
ation unit being rotationally operated within a second

plane around the second rotation axis in the water spout-
ing state, and the rotation operating unit is configured to
be rotationally operated without striding across the hor-
izontal plane from a first water spouting position that is
the first operation position to a second water spouting
position that is the second operation position around the
first rotation axis in the water spouting state, and the ro-
tation operating unit is configured to avoid rotation of the
acceleration sensor within the horizontal plane on the
flow adjustment operation of the hot and cold water.
[0012] According to the invention thus constituted, the
rotating operation unit is rotationally operated without
striding across the horizontal plane from the first water
spouting position which is the first operation position to
the second water spouting position which is the second
operation position around the first rotation axis in the wa-
ter spouting state, and avoids rotation of the acceleration
sensor within the horizontal plane on the flow adjustment
operation of the hot and cold water, so that the problem
that the acceleration sensor cannot accurately detect the
attitude and the rotating movement of the rotating oper-
ation unit because the acceleration sensor rotates within
the horizontal plane and the gravitational acceleration
acting on the acceleration sensor does not change, even
when the rotating operation unit is operated on the flow
adjustment operation of the hot and cold water, can be
prevented. Accordingly, the flow adjustment operation of
the hot and cold water by the rotating operation unit can
be accurately performed in the water spouting state, and
therefore operability can be enhanced.
[0013] In the invention, it is preferable that the prede-
termined rotation axis of the rotating operation unit in-
cludes a first rotation axis and a second rotation axis, the
acceleration sensor is configured to detect an attitude
and a rotating movement of the rotating operation unit
on the flow adjustment operation of the hot and cold water
by the rotating operation unit being rotationally operated
within a first plane around the first rotation axis in the
water spouting state, and the acceleration sensor is con-
figured to detect an attitude and a rotating movement of
the rotating operation unit on the temperature adjustment
operation of the hot and cold water by the rotating oper-
ation unit being rotationally operated within a second
plane around the second rotation axis, and the rotation
operating unit is configured to be rotationally operated
without striding across the horizontal plane from a first
temperature adjustment position that is the first operation
position to a second temperature adjustment position that
is the second operation position around the second ro-
tation axis in the water spouting state, and the rotation
operating unit is configured to avoid rotation of the ac-
celeration sensor within the horizontal plane on the tem-
perature adjustment operation of the hot and cold water.
[0014] According to the invention thus constituted, the
rotating operation unit is rotationally operated without
striding across the horizontal plane from the first temper-
ature adjustment position which is the first operation po-
sition to the second temperature adjustment position
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which is the second operation position around the second
rotation axis in the water spouting state, and avoids ro-
tation of the acceleration sensor within the horizontal
plane on the temperature adjustment operation of the hot
and cold water, so that the problem that the acceleration
sensor cannot accurately detect the attitude and the ro-
tating movement of the rotating operation unit because
the acceleration sensor rotates within the horizontal
plane and the gravitational acceleration acting on the ac-
celeration sensor does not change, even when the rotat-
ing operation unit is operated on the temperature adjust-
ment operation of the hot and cold water, can be pre-
vented. Accordingly, the temperature adjustment opera-
tion of the hot and cold water by the rotating operation
unit can be accurately performed in the water spouting
state, and therefore operability can be enhanced.
[0015] In the invention, it is preferable that the rotating
operation unit includes a lever member extending from
a proximal end that is provided rotatably at the faucet
main body to a distal end, and the acceleration sensor
is provided at a proximal end side from an intermediate
portion between the proximal end and the distal end of
the lever member.
[0016] According to the invention thus constituted, the
acceleration sensor is provided at the proximal end side
from the intermediate portion between the proximal end
and the distal end of the lever member, so that the ac-
celeration sensor is hardly influenced by vibration and
the like from outside as compared with the case where
the acceleration sensor is provided at the distal end side
of the lever member. Accordingly, for example, noise
such as a disturbance of an electric signal hardly occurs
to the acceleration sensor, so that detection accuracy of
the acceleration sensor can be ensured, and accidental
water spouting and the like also can be avoided.
[0017] In the invention, it is preferable that in the rotat-
ing operation unit, a portion in which the acceleration
sensor is provided is incorporated inside the faucet main
body.
[0018] According to the invention thus constituted, the
portion in which the acceleration sensor is provided in
the rotating operation unit is incorporated inside the
faucet main body, and thereby the acceleration sensor
itself is not exposed to the surface of the faucet main
body, so that hot and cold water does not adhere to the
surface of the acceleration sensor, and detection accu-
racy of the acceleration sensor can be ensured.
[0019] In the invention, it is preferable that a water shut-
ting off region of the rotating operation unit which brings
the spouting portion into the water shutting off state is a
region in which the second plane is set to be substantially
the horizontal plane.
[0020] According to the invention thus constituted, the
water shutting off region of the rotating operation unit that
brings the spouting portion into the water shutting off state
is made the region in which the second plane in which
the rotating operation unit rotates around the second ro-
tation axis is set to be substantially the horizontal plane,

so that even if the acceleration sensor rotates in a state
close to the rotation within the horizontal plane and the
detection accuracy of the acceleration sensor is deteri-
orated to some extent by rotationally operating the rotat-
ing operation unit within the second plane around the
second rotation axis in the vicinity of the water shutting
off region, no hindrance occurs to operability because
the spouting portion is close to the water shutting off state.
[0021] In the invention, it is preferable that the rotating
operation unit is provided at an upper part of the faucet
main body to be rotationally operable, the first rotation
axis extends in a horizontally lateral direction with respect
to the faucet main body, and the second rotation axis
extends in a vertical direction with respect to the faucet
main body, the rotating operation unit is configured to
bring about the water shutting off state by being rotation-
ally operated within the first plane around the first rotation
axis and the second plane being set to be substantially
the horizontal plane, the rotating operation unit is config-
ured to be rotationally operable without striding across
the horizontal plane from a first temperature adjustment
position to a second temperature adjustment position
around the second rotation axis in the water spouting
state, and the rotating operation unit is configured to
avoid rotation of the acceleration sensor within the hori-
zontal plane on the flow adjustment and on the temper-
ature adjustment operation of the hot and cold water.
[0022] According to the invention thus constituted, the
rotating operation unit brings about the water shutting off
state by being rotationally operated within the first plane
around the first rotation axis and the second plane being
set to be substantially the horizontal plane, so that even
when the temperature adjustment operation of the hot
and cold water is performed by rotationally operating the
rotating operation unit within the second plane around
the second rotation axis, and the acceleration sensor ro-
tates within the horizontal plane and is in a state incapa-
ble of detection, in the water shutting off state where the
second plane in which the rotating operation unit rotates
around the second rotation axis is set to be substantially
the horizontal plane, no hindrance occurs to operability
because temperature adjustment of the hot and cold wa-
ter is originally unnecessary in the water shutting off state.
[0023] Further, if in the water shutting state, the spout-
ing operation of the hot and cold water is performed by
rotationally operating the rotating operation unit within
the first plane around the first rotation axis, the acceler-
ation sensor accurately detects the attitude and the ro-
tating movement of the rotating operation unit within the
first plane and spouting of the hot and cold water can be
performed. In the water spouting state, an accurate flow
adjustment operation of the hot and cold water that rota-
tionally operates the rotating operation unit without strid-
ing across the plane from the first water spouting position
to the second water spouting position is enabled, and an
accurate temperature adjustment operation of the hot
and cold water that rotationally operates the rotating op-
eration unit without striding across the horizontal plane
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from the first temperature adjustment position to the sec-
ond temperature adjustment position is enabled.
[0024] In the invention, it is preferable that the rotating
operation unit is provided at a side part of the faucet main
body to be rotationally operable, the first rotation axis
extends in a horizontally longitudinal direction with re-
spect to the faucet main body, and the second rotation
axis extends in a horizontally lateral direction with respect
to the faucet main body, the rotating operation unit is
configured to bring about the water shutting off state by
being rotationally operated within the first plane around
the first rotation axis and the second plane being set to
be substantially a vertical surface, the rotating operation
unit is configured to be rotationally operable without strid-
ing across the horizontal plane from a first water spouting
position to a second water spouting position around the
first rotation axis in the water spouting state, and the ro-
tating operation unit is configured to avoid rotation of the
acceleration sensor within the horizontal plane on the
flow adjustment and on the temperature adjustment op-
eration of the hot and cold water.
[0025] According to the invention thus constituted, the
rotating operation unit brings about the water shutting off
state by being rotationally operated within the first plane
around the first rotation axis and the second plane being
set to be substantially the vertical surface, so that even
when the temperature adjustment operation of the hot
and cold water is performed by rotationally operating the
rotating operation unit within the second plane around
the second rotation axis, in the water shutting off state in
which the second plane where the rotating operation unit
rotates around the second rotation axis is set to be sub-
stantially the vertical surface, the acceleration sensor ro-
tates within the vertical surface and can accurately detect
the attitude and the rotating movement of the rotating
operation unit, but no hindrance occurs to operability,
because temperature adjustment of the hot and cold wa-
ter is originally unnecessary in the water shutting off state.
[0026] Further, if in the water shutting state, the spout-
ing operation of the hot and cold water is performed by
rotationally operating the rotating operation unit within
the first plane around the first rotation axis, the acceler-
ation sensor accurately detects the attitude and the ro-
tating movement of the rotating operation unit within the
first plane and spouting of the hot and cold water can be
performed. In the water spouting state, an accurate flow
adjustment operation of the hot and cold water that rota-
tionally operates the rotating operation unit without strid-
ing across the horizontal plane from the first water spout-
ing position to the second water spouting position is en-
abled, and an accurate temperature adjustment opera-
tion of the hot and cold water that rotationally operates
the rotating operation unit without striding across the hor-
izontal plane from the first temperature adjustment posi-
tion to the second temperature adjustment position is en-
abled.
[0027] According to the faucet apparatus of the present
invention, the problem that even when the operating unit

is operated, the acceleration sensor cannot accurately
detect the attitude and the rotating movement of the op-
erating unit because the gravitational acceleration acting
on the acceleration sensor does not change can be pre-
vented, and the flow adjustment operation and the tem-
perature adjustment operation of the hot and cold water
can be accurately performed in the water spouting state.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is a block diagram illustrating a schematic
configuration of a faucet apparatus according to a
first embodiment of the invention;
FIG. 2 is a schematic plan view of the faucet appa-
ratus according to the first embodiment of the inven-
tion;
FIG. 3 is a diagram schematically illustrating a tra-
jectory of an acceleration sensor portion at a time of
performing water spouting and shutting off opera-
tions, a flow adjustment operation of spout water,
and a temperature adjustment operation of spout wa-
ter for an operating handle of the faucet apparatus
according to the first embodiment of the invention;
FIG. 4 is a block diagram illustrating a schematic
configuration of a faucet apparatus according to a
second embodiment of the invention;
FIG. 5 is a schematic front view of the faucet appa-
ratus according to the second embodiment of the
invention; and
FIG. 6 is a diagram schematically illustrating a tra-
jectory of an acceleration sensor portion at a time of
performing water spouting and shutting off opera-
tions, a flow adjustment operation of spout water,
and a temperature adjustment operation of spout wa-
ter for an operating handle of the faucet apparatus
according to the second embodiment of the inven-
tion.

DETAILED DESCRIPTION

[0029] Hereinafter, a faucet apparatus according to a
first embodiment of the invention is described with refer-
ence to FIGS. 1 to 3.
[0030] First, FIG. 1 is a block diagram illustrating a
schematic configuration of the faucet apparatus accord-
ing to the first embodiment of the invention, and FIG. 2
is a schematic plan view of the faucet apparatus accord-
ing to the first embodiment of the invention.
[0031] As illustrated in FIGS. 1 and 2, a faucet appa-
ratus 1 according to the first embodiment of the invention
is a so-called single lever type hot and cold water mixing
faucet apparatus that mixes hot water supplied from a
hot water supply source (not illustrated) and cold water
supplied from a cold water supply source (not illustrated),
and can spout and shut off hot and cold water with an
adjusted flow rate and temperature from a spouting port
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6 of a spout 4 by performing rotating operation of a single
operating handle 2.
[0032] That is, as illustrated in FIG. 1, the faucet ap-
paratus 1 of the present embodiment includes a hot water
passage 8 to which hot water is supplied from the hot
water supply source (not illustrated), and a cold water
passage 10 to which cold water is supplied from the cold
water supply source (not illustrated), and a hot water on-
off valve 12 is provided in the hot water passage 8, where-
as a cold water on-off valve 14 is provided in the cold
water passage 10.
[0033] Further, as illustrated in FIG. 1, the faucet ap-
paratus 1 of the present embodiment includes a faucet
main body 16 in which hot water supplied from the hot
water passage 8 and cold water supplied from the cold
water passage 10 are mixed, the spout 4 is provided at
a downstream side of the faucet main body 16, and the
spouting port 6 of the spout 4 is a spouting portion that
spouts hot and cold water mixed in the faucet main body
16.
[0034] Note that in the present embodiment, a mode
in which the hot water on-off valve 12 is provided in the
hot water passage 8 and the cold water on-off valve 14
is provided in the cold water passage 10 is described,
but the present embodiment is not limited to the mode
like this, and may have a mode in which temperature
adjustment of hot and cold water is performed by a mixing
valve (an on-off valve for temperature adjustment) pro-
vided in a mixing unit where hot water from the hot water
passage 8 and cold water from the cold water passage
10 are mixed, and thereafter, flow adjustment of the hot
and cold water is performed by a flow adjusting valve (an
on-off valve for flow adjustment) provided in a mixing
passage at a downstream side of the mixing valve, in-
stead of the on-off valves 12 and 14.
[0035] Furthermore, as illustrated in FIG. 1, the oper-
ating handle 2 is provided rotatably at an upper part of
the faucet main body 16, and functions as a rotating op-
eration unit capable of water spouting and shutting off
operations that switch the spouting port 6 to a spouting
state or a shutting off state by performing an on-off op-
eration of the respective on-off valves 12 and 14 by per-
forming a rotating operation, and capable of a flow ad-
justment operation and a temperature adjustment oper-
ation of hot and cold water spouted from the spouting
port 6 in the water spouting state.
[0036] Further, as illustrated in FIG. 1, the operating
handle 2 is provided with an acceleration sensor 18 that
rotates with the operating handle 2 in response to a ro-
tating operation, and detects an attitude such as a tilting
state and a rotating movement of the operating handle 2.
[0037] Furthermore, the faucet apparatus 1 includes a
controller 20 that is a control unit controlling on and off
of the respective on-off valves 12 and 14 based on an
acceleration signal outputted from the acceleration sen-
sor 18 that detects the attitude and the rotating movement
of the operating handle 2.
[0038] Note that in the present embodiment, as the ac-

celeration sensor 18, a MEMS (Microelectromechanical
Systems) type acceleration sensor is used, which is well
known as an acceleration sensor which is an application
of a so-called MEMS technology, and a structure of the
acceleration sensor 18 itself, and a basic detection meth-
od and principle are similar to those of the conventional
one, and therefore, explanation is omitted.
[0039] Next, FIG. 3 is diagram schematically illustrat-
ing a trajectory of the acceleration sensor portion at a
time of performing water spouting and shutting off oper-
ations, a flow adjustment operation of spout water, and
a temperature adjustment operation of spout water for
the operating handle of the faucet apparatus according
to the first embodiment of the present invention.
[0040] As illustrated in FIGS. 1 to 3, the operating han-
dle 2 moves without striding across a horizontal plane L1
when a rotating operation of the operating handle 2 is
performed from respective first operation positions Q1
and T1 to respective second operation positions Q2 and
T2 around respective predetermined rotation axes A1
and A2 which are perpendicular to each other in the water
spouting state, though details are described later.
[0041] Thereby, the acceleration sensor 18 is set in a
state where a rotation axis A3 (refer to FIG. 3) at a time
of the acceleration sensor 18 rotating within a predeter-
mined plane P0 (refer to FIG. 3) in response to a flow
adjustment operation and a temperature adjustment op-
eration of hot and cold water does not coincide with a
gravity direction axis G1 (refer to FIG. 3), so that rotation
within the horizontal plane L1 is avoided in the water
spouting state.
[0042] Next, as illustrated in FIGS. 1 to 3, the prede-
termined rotation axes A1 and A2 are axes perpendicular
to each other, which are constituted of a first rotation axis
A1 extending in a horizontally lateral direction with re-
spect to the faucet main body 16, and a second rotation
axis A2 extending in a vertical direction with respect to
the faucet main body 16.
[0043] Further, the acceleration sensor 18 can detect
the attitude and the rotating movement of the operating
handle 2 on a flow adjustment operation of hot and cold
water by the operating handle 2 being rotationally oper-
ated within a first plane P1 (refer to FIG. 3) around the
first rotation axis A1 in the water spouting state. At the
same time, the acceleration sensor 18 can detect the
attitude and the rotating movement of the operating han-
dle 2 on a temperature adjustment operation of hot and
cold water by the operating handle 2 being rotationally
operated within a second plane P2 (refer to FIG. 3)
around the second rotation axis A2 in the water spouting
state.
[0044] Here, as illustrated in FIGS. 1 to 3, the operating
handle 2 is capable of being rotationally operated in a
range of a predetermined operating angle θ without strid-
ing across the horizontal plane L1 from a small flow rate
side water spouting position Q1 that is a first water spout-
ing position to a large flow rate side water spouting po-
sition Q2 that is a second water spouting position. There-
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by, rotation of the acceleration sensor 18 within the hor-
izontal plane L1 on the flow adjustment operation of hot
and cold water can be avoided in the water spouting state.
[0045] Note that in the present embodiment, a mode
in which the first rotation axis A1 and the second rotation
axis A2 are perpendicular to each other is described, but
the present embodiment is not limited to the mode like
this, as long as the first rotation axis A1 and the second
rotation axis A2 are not parallel with each other.
[0046] Further, as illustrated in FIGS. 1 to 3, the rotating
handle 2 is rotationally operated within the first plane P1
around the first rotation axis A1 and the second plane P2
is set to be substantially the horizontal plane L1, whereby
the operating handle 2 is set at a water shutting off po-
sition Q0.
[0047] Furthermore, as illustrated in FIGS. 1 to 3, the
operating handle 2 is rotationally operable within a range
of a predetermined operating angle φ without striding
across the horizontal plane L1 from a cold water side
temperature adjustment position T1 that is a first temper-
ature adjustment position to a hot water side temperature
adjustment position T2 that is a second temperature ad-
justment position around the second rotation axis A2 in
the water spouting state. Thereby, rotation of the accel-
eration sensor 18 within the horizontal plane L1 on the
temperature adjustment operation in the water spouting
state can be avoided.
[0048] Next, as illustrated in FIG. 1, the operating han-
dle 2 includes a lever member 22 that extends from a
proximal end 22a that is rotatably provided at the faucet
main body 16 to a distal end 22b, and by a rotating action
of the lever member 22 around a fulcrum O, a so-called
joystick type operation is enabled.
[0049] Further, as illustrated in FIG. 1, the acceleration
sensor 18 is provided at a proximal end side from an
intermediate portion between the proximal end 22a and
the distal end 22b of the lever member 22.
[0050] Furthermore, as illustrated in FIG. 1, in the laver
member 22, the proximal end 22a including a portion
where the acceleration sensor 18 is provided is incorpo-
rated inside an upper end portion of the faucet main body
16.
[0051] Next, with reference to FIGS. 1 to 3, an opera-
tion of the faucet apparatus 1 according to the first em-
bodiment of the invention mentioned above is described.
[0052] According to the faucet apparatus 1 according
to the first embodiment of the invention mentioned above,
the operating handle 2 can move without striding across
the horizontal plane L1 when the operating handle 2 is
rotationally operated from the respective operation posi-
tions Q1 and T1 to the respective operation positions Q2
and T2 around the predetermined rotation axes A1 and
A2 in the water spouting state, and the acceleration sen-
sor 18 can be set in the state where the rotation axis A3
at the time of rotating within the predetermined plane P0
in response to the flow adjustment operation and the tem-
perature adjustment operation of hot and cold water does
not coincide with the gravity direction axis G1 so that

rotation in the horizontal plane L1 is avoided in the water
spouting state.
[0053] Accordingly, the problem that the acceleration
sensor 18 cannot accurately detect the attitude and the
rotating movement of the operating handle 2 because
the acceleration sensor 18 rotates within the horizontal
plane L1 and the gravitational acceleration that acts on
the acceleration sensor 18 does not change even when
the operating handle 2 is operated can be prevented.
[0054] Consequently, the flow adjustment operation
and the temperature adjustment operation of hot and cold
water by the operating handle 2 can be accurately per-
formed in the water spouting state, and therefore oper-
ability can be enhanced.
[0055] Further, according to the faucet apparatus 1 ac-
cording to the present embodiment, the operating handle
2 is rotationally operated without striding across the hor-
izontal plane L1 between the small flow rate side water
spouting position Q1 and the large flow rate side water
spouting position Q2 around the first rotation axis A1 in
the water spouting state, and rotation of the acceleration
sensor 18 within the horizontal plane L1 on the flow ad-
justment operation of hot and cold water can be avoided.
[0056] Accordingly, the problem that the acceleration
sensor 18 cannot accurately detect the attitude and the
rotating movement of the operating handle 2 because
the acceleration sensor 18 rotates within the horizontal
plane L1 and the gravitational acceleration that acts on
the acceleration sensor 18 does not change, even when
the operating handle 2 is operated on the flow adjustment
operation of hot and cold water can be prevented.
[0057] Consequently, the flow adjustment operation of
hot and cold water by the operating handle 2 can be ac-
curately performed in the water spouting state, and there-
fore operability can be enhanced.
[0058] Furthermore, according to the faucet apparatus
1 according to the present embodiment, the operating
handle 2 is rotationally operated without striding across
the horizontal plane L1 to the cold water side temperature
adjustment position T1 and the hot water side tempera-
ture adjustment position T2 around the second rotation
axis A2 in the water spouting state, and rotation of the
acceleration sensor 18 within the horizontal plane L1 on
the temperature adjustment operation of hot and cold
water can be avoided.
[0059] Accordingly, the problem that the acceleration
sensor 18 cannot accurately detect the attitude and the
rotating movement of the operating handle 2 because
the acceleration sensor 18 rotates within the horizontal
plane L1 and the gravitational acceleration that acts on
the acceleration sensor 18 does not change even when
the operating handle 2 is operated on the temperature
adjustment operation of hot and cold water can be pre-
vented.
[0060] Consequently, the temperature adjustment op-
eration of hot and cold water by the operating handle 2
can be accurately performed in the water spouting state,
and therefore operability can be enhanced.
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[0061] Further, according to the faucet apparatus 1 ac-
cording to the present embodiment, the acceleration sen-
sor 18 is provided at the proximal end side from the in-
termediate portion between the proximal end 22a and
the distal end 22b of the lever member 22, so that as
compared with the case where the acceleration sensor
18 is provided at the distal end 22b side of the lever mem-
ber 22, the acceleration sensor 18 is hardly influenced
by vibration and the like from outside.
[0062] Accordingly, for example, noise such as a dis-
turbance of an electric signal hardly occurs to the accel-
eration sensor 18, so that the detection accuracy of the
acceleration sensor 18 can be ensured, and accidental
water spouting or the like can be avoided.
[0063] Furthermore, according to the faucet apparatus
1 according to the present embodiment, the portion in
which the acceleration sensor 18 is provided in the op-
erating handle 2 is incorporated inside the faucet main
body 16, and thereby the acceleration sensor 18 itself is
not exposed to the surface of the faucet main body 16,
so that hot and cold water does not adhere to the surface
of the acceleration sensor 18, and detection accuracy of
the acceleration sensor 18 can be ensured.
[0064] Further, according to the faucet apparatus 1 ac-
cording to the present embodiment, the water shutting
off region of the operating handle 2 that brings the spout-
ing port 6 of the spout 4 into a water shutting off state is
made a region in which the second plane P2 in which the
operating handle 2 rotates around the second rotation
axis A2 is set to be substantially the horizontal plane L1,
so that even if the acceleration sensor 18 rotates in the
state close to the rotation within the horizontal plane L1
and the detection accuracy of the acceleration sensor 18
deteriorates to some degree by rotationally operating the
operating handle 2 within the second plane P2 around
the second rotation axis A2 in the vicinity of the water
shutting off region, the spouting port 6 of the spout 4 is
close to the water shutting off state, so that no hindrance
occurs to operability.
[0065] Furthermore, according to the faucet apparatus
1 according to the present embodiment, the operating
handle 2 brings about the water shutting off state by the
operating handle 2 being rotationally operated within the
first plane P1 around the first rotation axis A1 and the
second plane P2 being set to be substantially the hori-
zontal plane L1, so that even when the operating handle
2 is rotationally operated within the second plane P2
around the second rotation axis A2 to perform the tem-
perature adjustment operation of hot and cold water, and
the acceleration sensor 18 rotates within the horizontal
plane P2 and is in a state incapable of detection, in the
water shutting off state where the second plane P2 in
which the operating handle 2 rotates around the second
rotation axis A2 is set to be substantially the horizontal
plane L2, no hindrance occurs to operability because the
temperature adjustment of hot and cold water is originally
unnecessary in the water shutting off state.
[0066] Further, when the operating handle 2 is rota-

tionally operated within the first plane P1 around the first
rotation axis A1 to perform a spouting operation of hot
and cold water in the water shutting off state, the accel-
eration sensor 18 accurately detects the attitude and the
rotating movement of the operating handle 2 within the
first plane P1 and spout of hot and cold water can be
performed.
[0067] Furthermore, in the water spouting state, an ac-
curate flow adjustment operation of hot and cold water
that rotationally operates the operating handle 2 without
striding across the horizontal plane between the small
flow rate side water spouting position Q1 and the large
flow rate side water spouting position Q2 is enabled, and
an accurate temperature adjustment operation of hot and
cold water that rotationally operates the operating handle
2 without striding across the horizontal plane L1 between
the cold water side temperature adjustment position T1
and the hot water side temperature adjustment position
T2 is enabled.
[0068] Next, with reference to FIGS. 4 to 6, a faucet
apparatus according to a second embodiment of the in-
vention is described.
[0069] FIG. 4 is a block diagram illustrating a schematic
configuration of the faucet apparatus according to the
second embodiment of the invention. FIG. 5 is a sche-
matic front view of the faucet apparatus according to the
second embodiment of the invention. FIG. 6 is a diagram
schematically illustrating a trajectory of an acceleration
sensor portion at a time of performing water spouting and
shutting off operations, a flow adjustment operation of
spout water, and a temperature adjustment operation of
spout water with respect to an operating handle of the
faucet apparatus according to the second embodiment
of the invention.
[0070] Here, in a faucet apparatus 100 according to
the second embodiment of the present invention illustrat-
ed in FIGS. 4 and 5, the same parts as those of the faucet
apparatus 1 according to the first embodiment of the in-
vention mentioned above are assigned with the same
reference signs, and explanation thereof is omitted.
[0071] First, as illustrated in FIGS. 4 and 5, in the faucet
apparatus 100 according to the second embodiment of
the invention, disposition of an operating handle 102 in
which the acceleration sensor 18 is provided differs from
the disposition of the operating handle 2 of the faucet
apparatus 1 according to the first embodiment of the in-
vention mentioned above.
[0072] That is, as illustrated in FIGS. 4 and 5, in the
faucet apparatus 100 of the present embodiment, the
operating handle 102 is provided at a side part of a faucet
main body 116 to be rotationally operable
[0073] Further, as illustrated in FIGS. 4 to 6, a first ro-
tation axis A101 of the operating handle 102 extends in
a horizontally longitudinal direction with respect to the
faucet main body 116, and a second rotation axis A102
of the operating handle 102 extends in a horizontally lat-
eral direction with respect to the faucet main body 116.
[0074] Thereby, the operating handle 102 moves with-
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out striding across a horizontal plane L101 when the op-
erating handle 102 performs a rotating operation from
respective first operation positions Q101 and T101 to re-
spective second operation positions Q102 and T102
around respective predetermined rotation axes A101 and
A102 in a water spouting state.
[0075] Further, as illustrated in FIGS. 4 to 6, the accel-
eration sensor 18 is set in a state where a rotation axis
A103 (refer to FIG. 6) at a time of rotating within a pre-
determined plane P100 (refer to FIG. 6) in response to
a flow adjustment operation and a temperature adjust-
ment operation of hot and cold water does not coincide
with a gravity direction axis G101 (refer to FIG. 6), so that
rotation within the horizontal plane L101 is avoided in the
water spouting state.
[0076] Further, as illustrated in FIGS. 4 to 6, the accel-
eration sensor 18 can detect an attitude and a rotating
movement of the operating handle 102 on a flow adjust-
ment operation of hot and cold water by the operating
handle 102 being rotationally operated within a first plane
P101 around the first rotation axis A101 in the water
spouting state of a spouting port 106 of a spout 104. At
the same time, the acceleration sensor 18 can detect the
attitude and the rotating movement of the operating han-
dle 102 on a temperature adjustment operation of hot
and cold water by the operating handle 102 being rota-
tionally operated within a second plane P102 around the
second rotation axis A102.
[0077] Here, as illustrated in FIGS. 4 to 6, the operating
handle 102 is capable of a rotating operation within a
range of a predetermined operating angle θ without strid-
ing across the horizontal plane L101, from the small flow
rate side water spouting position Q101 which is the first
water spouting position to the large flow rate side water
spouting position Q102 which is the second water spout-
ing position around the first rotation axis A101 in the water
spouting state. Thereby, rotation of the acceleration sen-
sor 18 within the horizontal plane L101 on the flow ad-
justment operation of hot and cold water in the water
spouting state can be avoided.
[0078] Further, as illustrated in FIGS. 4 to 6, the oper-
ating handle 102 is set at a water shutting off position
Q100 by being rotationally operated within the first plane
P101 around the first rotation axis A101 and the second
plane P102 being set to be substantially a vertical surface
V101.
[0079] Further, as illustrated in FIGS. 4 to 6, the oper-
ating handle 102 is rotationally operable within a range
of a predetermined operating angle φ without striding
across the horizontal plane L101 from a cold water side
temperature adjustment position T101 that is a first tem-
perature adjustment position to a hot water side temper-
ature adjustment position T102 that is a second temper-
ature adjustment position around the second rotation axis
A102 in the water spouting state. Thereby, rotation of the
acceleration sensor 18 within the horizontal plane L101
on the temperature adjustment operation can be avoided
in the water spouting state.

[0080] Next, as illustrated in FIG. 5, the operating han-
dle 102 is constituted of a lever member 122 that extends
from a proximal end 122a that is rotatably provided at
the faucet main body 116 to a distal end 122b, and a so-
called joystick type operation is enabled by a rotating
action of the lever member 122 around the fulcrum O.
[0081] Further, as illustrated in FIG. 5, the acceleration
sensor 18 is provided at the proximal end side from an
intermediate portion between the proximal end 122a and
the distal end 122b of the lever member 122, and is hardly
influenced by vibration or the like from outside, as com-
pared with a case where the acceleration sensor 18 is
provided at the distal end 122b side of the lever member
122. Thereby, detection accuracy of the acceleration
sensor 18 can be ensured, and accidental water spouting
and the like also can be avoided.
[0082] Furthermore, as illustrated in FIG. 5, in the lever
member 122, the proximal end 122a including the portion
in which the acceleration sensor 18 is provided is incor-
porated inside an end portion at one side in the lateral
direction of the faucet main body 116, and hot and cold
water does not adhere to the surface of the acceleration
sensor 18, so that detection accuracy of the acceleration
sensor 18 can be ensured.
[0083] As illustrated in FIGS. 4 to 6, according to the
hot and cold water mixing faucet apparatus 100 of the
second embodiment of the invention mentioned above,
the operating handle 102 can move without striding
across the horizontal plane L101 at the time of rotationally
operating from the respective operation positions Q101
and T101 to the respective operation positions Q102 and
T102 around the predetermined rotation axes A101 and
A102 in the water spouting state, and the acceleration
sensor 18 can be set in a state where the rotation axis
A103 at the time of rotating within the predetermined
plane P100 in response to the flow adjustment operation
and the temperature adjustment operation of hot and cold
water does not coincide with the gravity direction axis
G101 so that rotation within the horizontal plane L101 is
avoided in the water spouting state.
[0084] Accordingly, the problem that even when the
operating handle 102 is operated, the acceleration sen-
sor 18 cannot accurately detect the attitude and the ro-
tating movement of the operating handle 102 because
the acceleration sensor 18 rotates within the horizontal
plane L101 and the gravitational acceleration which acts
on the acceleration sensor 18 does not change, can be
prevented.
[0085] Consequently, the flow adjustment operation
and the temperature adjustment operation of hot and cold
water by the operating handle 102 can be accurately per-
formed in the water spouting state, so that operability can
be enhanced.
[0086] Further, as illustrated in FIGS. 4 to 6, according
to the hot and cold water mixing faucet apparatus 100
according to the second embodiment of the invention,
the operating handle 102 brings about a water shutting
off state by being rotationally operated within the first
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plane P101 around the first rotation axis A101 and the
second plane P102 being set to be substantially the ver-
tical surface V101, so that even when the operating han-
dle 102 is rotationally operated within the second plane
P102 around the second rotation axis A102 and a tem-
perature adjustment operation of hot and cold water is
performed in the water shutting off state where the sec-
ond plane P102 in which the operating handle 102 rotates
around the second rotation axis A102 is set to be sub-
stantially the vertical surface V101, the acceleration sen-
sor 18 rotates within the vertical surface V101 and can
accurately detect the attitude and the rotating movement
of the operating handle 102, but no hindrance occurs to
operability because in the water shutting off state, the
temperature adjustment of hot and cold water is originally
unnecessary.
[0087] Further, if in the water shutting off state, a spout-
ing operation of hot and cold water is performed by per-
forming a rotating operation of the operating handle 102
within the first plane P101 around the first rotation axis
A101, the acceleration sensor 18 accurately detects the
attitude and the rotating movement of the operating han-
dle 102 within the first plane P101, and spout of hot and
cold water can be performed.
[0088] Furthermore, in the water spouting state, an ac-
curate flow adjustment operation of hot and cold water
that rotationally operates the operating handle 102 with-
out striding across the horizontal plane L101, between
the small flow rate side water spouting position Q101 and
the large flow rate side water spouting position Q102 is
enabled, and an accurate temperature adjustment oper-
ation of hot and cold water that rotationally operates the
operating handle 102 without striding across the horizon-
tal plane L101, between the cold water side temperature
adjustment position T101 and the hot water side temper-
ature adjustment position T102 is enabled.
[0089] Although the present invention has been ex-
plained with reference to specific, preferred embodi-
ments, one of ordinary skill in the art will recognize that
modifications and improvements can be made while re-
maining within the scope of the present invention. The
scope of the present invention is determined solely by
appended claims.

Claims

1. A faucet apparatus configured to spout and shut off
hot and cold water with an adjusted temperature and
flow rate, the faucet apparatus comprising:

a hot water passage configured that hot water
is supplied from a hot water supply source;
a cold water passage configured that cold water
is supplied from a cold water supply source;
a faucet main body configured to mix the hot
water and the cold water that are supplied re-
spectively from the hot water passage and the

cold water passage;
a spouting portion configured to spout hot and
cold water mixed in the faucet main body;
an on-off valve configured to open and close a
flow passage at an upstream side of the spouting
portion;
a rotating operation unit provided rotatably to
the faucet main body, the rotating operation unit
being configured to be capable of a water spout-
ing and shutting off operation that switches the
spouting portion to a water spouting state or a
water shutting off state by performing an on/off
operation of the on-off valve by performing a ro-
tating operation, and the rotating operation unit
being configured to be capable of a flow adjust-
ment operation and a temperature adjustment
operation of hot and cold water spouted from
the spouting portion in the water spouting state;
an acceleration sensor provided in the rotating
operation unit, the acceleration sensor being
configured to rotate with the rotating operation
unit in response to the rotating operation of the
rotating operation unit so as to detect an attitude
and a rotating movement of the rotating opera-
tion unit; and
a control unit configured to control on and off of
the on-off valve based on detection information
of the acceleration sensor,
wherein the rotating operation unit is configured
to move without striding across a horizontal
plane when a rotating operation is performed
from a first operation position to a second oper-
ation position around a predetermined rotation
axis of the rotating operation unit in the water
spouting state, and
the acceleration sensor is set in a state where
a rotation axis of the acceleration sensor at a
time of rotating within a predetermined plane in
response to the flow adjustment operation and
temperature adjustment operation of the hot and
cold water does not coincide with a gravity di-
rection axis, so that rotation of the acceleration
sensor within the horizontal plane is avoided in
the water spouting state.

2. The faucet apparatus according to claim 1, wherein
the predetermined rotation axis of the rotating oper-
ation unit includes a first rotation axis and a second
rotation axis,
the acceleration sensor is configured to detect an
attitude and a rotating movement of the rotating op-
eration unit on the flow adjustment operation of the
hot and cold water by the rotating operation unit be-
ing rotationally operated within a first plane around
the first rotation axis in the water spouting state, and
the acceleration sensor is configured to detect an
attitude and a rotating movement of the rotating op-
eration unit on the temperature adjustment operation
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of the hot and cold water by the rotating operation
unit being rotationally operated within a second
plane around the second rotation axis in the water
spouting state, and
the rotation operating unit is configured to be rota-
tionally operated without striding across the horizon-
tal plane from a first water spouting position that is
the first operation position to a second water spout-
ing position that is the second operation position
around the first rotation axis in the water spouting
state, and the rotation operating unit is configured to
avoid rotation of the acceleration sensor within the
horizontal plane on the flow adjustment operation of
the hot and cold water.

3. The faucet apparatus according to claim 1, wherein
the predetermined rotation axis of the rotating oper-
ation unit includes a first rotation axis and a second
rotation axis,
the acceleration sensor is configured to detect an
attitude and a rotating movement of the rotating op-
eration unit on the flow adjustment operation of the
hot and cold water by the rotating operation unit be-
ing rotationally operated within a first plane around
the first rotation axis in the water spouting state, and
the acceleration sensor is configured to detect an
attitude and a rotating movement of the rotating op-
eration unit on the temperature adjustment operation
of the hot and cold water by the rotating operation
unit being rotationally operated within a second
plane around the second rotation axis, and
the rotation operating unit is configured to be rota-
tionally operated without striding across the horizon-
tal plane from a first temperature adjustment position
that is the first operation position to a second tem-
perature adjustment position that is the second op-
eration position around the second rotation axis in
the water spouting state, and the rotation operating
unit is configured to avoid rotation of the acceleration
sensor within the horizontal plane on the tempera-
ture adjustment operation of the hot and cold water.

4. The faucet apparatus according to any one of claims
1 to 3, wherein the rotating operation unit includes a
lever member extending from a proximal end that is
provided rotatably at the faucet main body to a distal
end, and
the acceleration sensor is provided at a proximal end
side from an intermediate portion between the prox-
imal end and the distal end of the lever member.

5. The faucet apparatus according to claim 4, wherein
in the rotating operation unit, a portion in which the
acceleration sensor is provided is incorporated in-
side the faucet main body.

6. The faucet apparatus according to claim 2, wherein
a water shutting off region of the rotating operation

unit which brings the spouting portion into the water
shutting off state is a region in which the second
plane is set to be substantially the horizontal plane.

7. The faucet apparatus according to claim 2 or 6,
wherein the rotating operation unit is provided at an
upper part of the faucet main body to be rotationally
operable,
the first rotation axis extends in a horizontally lateral
direction with respect to the faucet main body, and
the second rotation axis extends in a vertical direc-
tion with respect to the faucet main body,
the rotating operation unit is configured to bring
about the water shutting off state by being rotation-
ally operated within the first plane around the first
rotation axis and the second plane being set to be
substantially the horizontal plane, the rotating oper-
ation unit is configured to be rotationally operable
without striding across the horizontal plane from a
first temperature adjustment position to a second
temperature adjustment position around the second
rotation axis in the water spouting state, and the ro-
tating operation unit is configured to avoid rotation
of the acceleration sensor within the horizontal plane
on the flow adjustment and on the temperature ad-
justment operation of the hot and cold water.

8. The faucet apparatus according to claim 3, wherein
the rotating operation unit is provided at a side part
of the faucet main body to be rotationally operable,
the first rotation axis extends in a horizontally longi-
tudinal direction with respect to the faucet main body,
and the second rotation axis extends in a horizontally
lateral direction with respect to the faucet main body,
the rotating operation unit is configured to bring
about the water shutting off state by being rotation-
ally operated within the first plane around the first
rotation axis and the second plane being set to be
substantially a vertical surface, the rotating operation
unit is configured to be rotationally operable without
striding across the horizontal plane from a first water
spouting position to a second water spouting position
around the first rotation axis in the water spouting
state, and the rotating operation unit is configured to
avoid rotation of the acceleration sensor within the
horizontal plane on the flow adjustment and on the
temperature adjustment operation of the hot and cold
water.
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